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ppox-CYP52A2A 

Sequence Range: 1 to 2631 

P0X4 promoter sequence underlined 

TATTTCGGGAGAAATATCGTTGGGGTAAAACAACAGAGAGAGAGAGGGAGAGATC^ 80 

GTTGCAAATGCTACTGATCGACTCTGGCAATGTCKSTAGC^ 160 

GTTATTCGGTTGAATTGTGGAGTAAAAATTGTCTCAGTTGTGTCTTAGCTACTGGCTGGCCCCCCGCGAAAGATAATCAA 240 

AATTACACTTGTGAATTTTTGCACACACTICCGATTAACATTT^ 320 

TTTTTCTCTGTGCTTCCCCCTCCTGTGACTTTTTCCACCATTGATATAAAATCAACTCCATTTCCCTAAAATCTCCCCAG 4 00 

ATTCTAAAAACAACTTCTTCTCTTCTGCTTTTCCTT^ 4 80 

ATTCCCCACTAA(^TTGTTCAAATCTTCACGACATA ATGACTGTACACGATATTATCGC 560 

CGTGATAGTACCACTCGCTTTGATTGCTTATAGAGTCCTCGACTACITCTATGGCAGATACTTGATGTACAAGCT^ 640 

CTAAACCATTTTTCCAGAAACAG ACAGACGG CTGTTTCGG ATTCAAAG CTCCGCTTGAATTGTTGAAGAAGAAGAGCGAC 720 

GGTACCCTCATAGACTTCACACTCCAGCGTATCCACGATCTCG ATCGTCCCGATATCCCMCITTCACATTCCCX3GTCTT 800 

TTCCATCAACCTTGTCAATACCCTTGAGCCGGAGAACATCAAGGCCATCTTGGCCACTCAGTTCAACGATTTCTCCTTGG 880 

GTACCAGACACTCGCACTTTGCTCCTTTGTTGGGTGATGGTATCT 960 

TCTT^TGTTGAGACCACAGTTTGCCAGAGAACAGATTTCCCACGTCAAGTT^ 1040 

ACACGTCAGAAAGGCACAGGGCAAGACTTTTGACATCCAGGAATTGTTTTTCAGATTGACCGTCGACTCCGCCACCGAGT 1120 

TTTTGTTTGGTGAATCCGTTGAGTCCTTGAGAGATGAATCT^ 1200 

GCTGGCTTTGCTGATGCTTTTAACTATTCGCAGAATTATTTGGC 1280 

GAACGGGAAAAAGTTTAAGGAGTGCAACGCTAAAGTGCACAAGTTTGCTGACTACTACGTCAACAAGGCTTTGGACn'TGA 1360 

CGCCTGAACAATTGGAAAAGCAGGATGGTTATGTGTTTTTGTACGAATTGGTCAAGCAAACCAGAGACAAGCAAGTGTTG 1440 

AGAGACCAATTGTTGAACATCATGGTTGCTGGTAGAGACACCACCGC^ 1520 

C AG AAAC C CAG AAGTT AC C AACAAG TTG AG AG AAGAAATTG AGG ACAAGTTTGG ACTCG GTG AG AATG CTAGTGTTG AAG 1600 

ACATTTCCTTTGAGTCGTTG AAGTCCTGTGAATA CITG AAGGCTGTT CTCAACG AAACCTTG AGATTGTACCCATCCGTG 1680 

CCAC^GAATTTCAGAGTTGCCACCAAGAACACTACCCTCCCAAGAGGTGGTGGTAAGGACGGGTTGTCTCCTGTTTTGGT 1760 

GAGAAAGGGTCAGACCGTTATTTACGGTGTCTACGCAGCCCACAGAAACCCAGCTGTCT 1840 

TT AG ACCAG AGAG ATGGTTTG AG CCAGAG ACAAAGAAGCTTGGCTGGG CCTTCCTCCCATTCAACGGTGGTCCAAG AATC 1920 

TGTTTGGGACAGCAGTTTGCCTTGACAGAAGCTTCGTATGTCACTGTCAGGTTGCTCCAGGAGTTTGCACACTTGTCTAT 2000 



FIGURE 4 (CONT'D) 



GGACCCAGAGACCGAATATCCACCTAAGA^ 2080 

ATTAGAGG^TCATGTGTTATTTTGATTGTTTAGTTTGTA^ 2160 

GGGGTTTGCGCGTGTTGCATTCACTTGGGATCGT^ 2240 

GTTTTGTAACTCCGGACGATGTTTTAAATAGAAGGTCGATCT 2320 

CTGCGGACGTTATACAAGCATGTGATTGTGGTTTTC 2400 

TTGTTAGAGGGGTAAAAAAAAACAAAATGGCAGCC^GAATTTCAA^ 2480 

AACAGACAAAAAAAAAAACTCCGCAGCACTCCGAACCCACAGA^ 2560 

TTTACGCTAACGCTCATTGCAGTGTAGTGCGTCTTACACGGGGTATTGCTTTCT 2630 



FIGURE 5 



ppox-CYP52A5A 

Sequence Range: 1 to 2652 

P0X4 promoter sequence underlined 

TATTTCG<X5AGAAATATCGTTGGGGT^ 80 
G TTG CAAATG CTACTGATCG ACTCTGG GAATGTCTGTAG CTCG CT AG TTGT ATG CAACTTAGGTGTT ATG CAT ACACACG 160 

GTTATTCGGTTGAATTCTGGAGTAAAAATTGTCTGAGTTGTGTCTTAG 240 

AATTACACTTGTGAATTTTTGCACACACACTO 320 

TTTTTCTCTGTGCTTCCCC CTCCTGTGACTTTT^ 400 

ATTCTAAAAACAAcA\tci iCTCTTCTGCTTTTCCTTTTTT 480 

ATTCCCCACTAACftTTGTTCAAATCTTCACGACATAATGATTGA^ 560 

GTTGTACATCATCAAACAACTCCTTGCATACACAAAGACTCGCGTCTTGATGA 64 0 

ACAAGTTGTACGACAACGCTTTCGGTATCGTCAATGGATGGAAGGCTCTCCAGTTCAAGAAAGAGGGCAG^ 720 

TACAACGATTACAAGTTTGACCACTCCAAGAACCCAAGCGTGGGCACCTACGTCAGTAT^ 800 

CGTGACCAAAGATCCAGAGAATATCAAAJGCTATTTTGGCAACCCAGTTT 88 o 

TTTTTAAGCCTTTGTTAGGTGATGGGATCTTCACATTGGACGGCGAAGGCTGGAAGC^ 960 

CAGTTTGCCAGAGAACAAGTTGCTCATGTGACGTCGTTGGAAC(^CACTTCCAGTTGTT^ 1040 

CAAGGGTGAATACTTTGATATCCAGGAATTGTTCTTTAGATTTACCGTTGATTCGGCCA^ 1120 
CCG TG CACT CCTT AAAGG ACG AATCT ATTGGT AT CAACCAAG ACG AT AT AG ATTTTG CTGGT AG AAAGG ACTTTG CTG AG 1200 

TCGTTCAACAAAGCCCAGGAATACTTGGCTATTAGAACCTT^TGC^GACGTTCT 1280 

TAGAGACTGTACCAAGCTGGTGCACAAGTTCACCAACTACTATG 13 60 

AAAAGCAAAGTGGGTATGTGTTCTTGTACGAGCTTGTCAAGCAGACAA 14 4 0 

CTGGGC CAAG TTG AG AG AG G AAATTGAACAACAG TTTGGT CTTGG AGAAG ACT CT CGTGTTG AAG AG ATT ACCTTTG AG A 1600 

GCITGAAGAGATGTGAGTACTTGAAAGaSTTCCrTAATGAAACCTT 1680 

ATCGCCACCAAGAACACGACATTGCCAAGGGGCGGTGGTTCAGACGGTACCTCGCCAATCTTGAT 1760 
TGTGTCGT ATGGTATCAACTCTACTC^TTTGGACCCTGTCTATT ACGG CCCTG ATG CTGCTG AGTTCAG ACCAGAG AGAT 1840 

GGTTTGAGCCATCAACOUVAAAGCTCGGCTGGGCTTACTTGCCAT^ 1920 

TTTGCCTTGACCX3AAGCTGGCTATGTGTTGGTTAGATTGGTGCAAGAGTTC 2000 

GTACCCGCCAAAGAGGTTGACCAACTTGACCATCTGTTTGC 2080 

AATGCGTTTGATTTTGTAGTTTCTGTTTGCAGTAATGAGATAACTATTCAGATA^ 2160 

AGTTTCCTTACAACCTTGGTGGGGTGTGTGAGGrTGAGGTTGCATCTTG 2240 
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ACACTTGTACTCTTTGTAACCTCTATCAA^ 2320 

CG CCAACT ACC CAATCT CACATG AAACT CAAG GAGACT AAAAAAAAAAAAG ATGTTGGGGG AAAACHTTGGTTT C C CTT C 2400 

TT AG T AATT AAACACTCTCACTCTCACTCT CACT CTCTCCACT C^GACAAACCAACCAC CTGGG CTG CAG ACAAC CAG AA 2480 

AAAAAAAG AACAAAATCCAG AT AG AAAAACAAAGGG CTGGACAACCAT AAAT AAACAAT CT AG GG TCT ACT C CAT CTT CC 2560 

ACTGTTTCTTCTTCTTCAGACTTAG CTAACAAACAACTCACTTCACCATGG ATTACG CAGG CATCACG CGTGG CTCCATC 2640 

AGAGGCGAGGCC 2650 
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ppox-NCPlB 

Sequence Range: 1 to 3073 

POX4 promoter seguence underlined 

TATTTCGGGAGAAATATCGTTGGGGTAA^ 80 

GTTGCAAATGCTACTGATCX3ACTCTGGCAATGTCTGTAGCTCGCTAGTTGTATGCAACT 160 

GTTATTCGGTTGAATTGTGGAGTAAAAATTGTCTGAG 240 

AATTACACTTGTGAATTTTTCCACACACACCGATTAACATTTCCCTT^ 320 

TTTTTCTCTGTGCTTCCCCCTCCTGTGACTTTTTTCCACCATTGATATAAAATCAACT 40 0 

ATTCTAAAAACAACTTCTTCTCTTCTGCTTTTCC^^ 480 

ATT CC CCACT AACATTG TTCAAATCTT CACG ACATAATGGCITTAGACAAGTT AG ATTTG T ATf;Tr a Tr&T&ara ttyztzt 560 

GGTCGCTGTGGCCGCCTATTTTGCTAAGAACCAGTTCCTTGATCAGCCCCAGGAC^ 640 

GAAGCAACTCCAGAGACGTCTTGCTGACATTGAAGAAGAATAATAAAAACACGTTGTTG 720 

ACGGCAGAAGATTACGCCAACAAATTGTCAAGAGAATTGCACTCCAGATT^ 800 

TGATTACGATTGGGATAACTTCGGAGATATCACCGAAGATATCTTGGTGTTTTTCATCGTTGCCACCTA^ 880 

AACCTACCGACAATGCCGACGAGTTCCACACCTGGTTGACTGAAGAAGCTGACACTTTGAGTACT 9 60 

TTCGGGTTGGGTAACTCCACCTACGAGTTCTTCAATGCTATTGGTAGAAAGTTTGACAGATTGTTGAGTGAGAAA 104 0 

TGAGAGATTTGCTGAATATGCTGAAGGTGACGACGGCACTGGCACCTTGG^^ 1120 

T CTTTG ACG C CTTG AAG AATGACTTG AACTTTGAAX3AAAAGG AATTG AAG TACG AAC GAAACG TG AAATTG ACTGAG AG A 1200 

GATGACTTGTCTGCTGCCGACTCCCAAGTTTCCTTGGGTGAGCCAAACAAGA^ 1280 

GACCAAGGGTCCATTCGACCACACCCACCCATACTTGGCCAGGATCACCGAGACCAGAGAGTT 1360 

GACACTGTATTCACGTTGAATTTGACATT^CTGAATCGAACTTGAAATACACCAC 144 0 

T C CAA CTC CG ACGAAAACAT CAAG CAATTTG C CAAGT GTTT CGG ATTGG AAG AT AAACT CG ACACTGTTATTGAATTG AA 1520 

GGCATTGGACTCGACTTACACCATTCCATTCCCAACTC 1600 

CCGGTCCAGTCTCGAGACAATTCTTTTTGTCGATTCCTGGGTTTGCT 16 8 0 

CTTGGTGGTG ACAAACAAG AATTCGCCACCAAGGTTACCCG CAGAAAGTTCAAC ATTG CCG ATG CCTTGTTATATTCCTC 1760 

CAACAACACTCCATGGTCCGATGTTCCTTTTGAGTTCCTTAT^ 1840 

TTTCTTCTTCGTCGTTGAGTG AAAAACAACTCATCAATGTTACTG CAGTCGTTG AGG CCG AAGAAG AAGCCGATGGCAGA 1920 

CCAGTCACTGGTGTTGTTACCAACI^GTTGAAGAACATTGAAAT^ 20 00 

CT ACGATTTG AG CGG CCCAAG AGG CAAGTTCAACAAGT^CAAGTTGCCAGTGCACGTGAG A^ ATCCAACTTTAAGTTGC 2080 

CAAAGAACTCCACCACCCCAGTTATCTTGATTGGTCCAGGTACTGGTGTTGCCCC^ 2160 

GTTCAAGAAGTCAAG AATGGTGTCAATGTTGGCAAGACTT^ TTTTATGGTTG GAG AAACTCCAACG AGG ACTTTTT 2240 



FIGURE 6 (CONT'D) 



GTACAAGCJ^GAATGGGCCGAGTACGCTTCTGT 2 3 20 

C^TCCAAGAAGGTTTACGTCCAGGATAAGATTTTAGAAAAC^^ 2400 

ATCTACGTCTGTGGTGACGCCAGTAGAATGGCCAGAGACGTCCAG^ 2480 

AATCAGTGAAGACAAGGCCGCTGAATTGGTCAAGTCCT 2560 

AAACGAATCTCTCTTTCTCCCAACGCATTTATGAATAT^ 2640 

TTATTATATTACGAAACATAGGTCAACTATATATAC^ 2720 

CTTCTTTGGCATTGGC^TTGGCATTGGCATTGGCATTGCCGTTGCCG 2800 

CAATCCGGATTTGAGCTATTGTAAATCAGCTGCAAGTCAl^ 2880 

CAAGTCCAAGTCATAAATATTACAAGTTAGCAAGAACTTCTGGC 2960 

ACGTATGGATATGGTTATCCTTATTGAACTTCTCAAACTTCA^ 3040 

AAGTTCTGACTCACGTCGTCGGAGCTCGTCAAG 3070 
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Western blot using reductase specific antibody: Significantly more reductase induced in 
the pox-gene fusion strain during fermentation. 
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